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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a guardrail for
construction equipment. More particularly, the present
disclosure relates to a guardrail for construction equip-
ment, wherein the height of the guardrail is adjustable to
satisfy height limitations, for example, in the case that
construction equipment is shipped on a freighter, so that
a greater number of pieces of construction equipment
can be shipped simultaneously, thereby reducing trans-
portation costs.

BACKGROUND ART

[0002] In general, construction equipment, such as ex-
cavators, is exposed to large workloads and large vibra-
tion loads due to the working characteristics thereof.
Thus, working loads generated by a working unit or an
engine during operations of construction equipment are
commonly transferred to the entirety of construction
equipment, so that components of construction equip-
ment are subjected to large loads. In addition, the com-
ponents of construction equipment subjected to exces-
sive vibration loads are at great risk of fracture due to
fatigue caused by vibration loads accumulated during op-
erations, and in effect, are frequently fractured. Accord-
ingly, ensuring high resistance to vibration loads first
must be considered when designing the components of
construction machines.

[0003] Amongsuch components of construction equip-
ment, a guardrail is a structure directly providing safety
to an operator of, or a mechanic working on, construction
equipment. For example, when refueling or maintenance
is performed during operation of construction equipment,
the guardrail provides safety to the operator or mechanic.
In general, the guardrail is disposed to be higher than a
variety of other structures of construction equipment to
realize safety and is formed of a single frame fixed to
construction equipment to endure vibration loads.
[0004] Large construction machines, such as excava-
tors, are generally shipped and carried on freighters to
be transported abroad. Here, such freighters commonly
have height limitations for the purpose of maximum ship-
ment capacity. However, the guardrails of the related art,
disposed on construction machines, are significantly high
and thus cannot satisfy such height limitations. This con-
sequently reduces the number of individual construction
machines that can be shipped simultaneously, thereby
significantly increasing transportation costs. According-
ly, the heights of guardrails have a significant effect on
the number of construction machines that can be shipped
simultaneously.

[0005] In the related art, when construction equipment
is to be shipped, an additional operation of detaching
guardrails from construction equipment has been per-
formed to satisfy such height limitations. In this case,
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however, the problem of additional costs occurs. In ad-
dition, after transportation, detached guardrails must be
reattached to construction equipment. Accordingly, in the
related art, there have been significant difficulties and
inconveniences in the transportation of construction
equipment using freighters.

DISCLOSURE
Technical Problem

[0006] Accordingly, the present disclosure has been
made in consideration of the above problems occurring
in the related art, and the present disclosure proposes a
guardrail for construction equipment, wherein the height
of the guardrail is adjustable to satisfy height limitations,
for example, in the case that construction equipment is
shipped on a freighter, so that a greater number of con-
struction machines can be shipped simultaneously,
thereby reducing transportation costs.

Technical Solution

[0007] According to an aspect of the present disclo-
sure, a guardrail for construction equipment may include:
a lower guardrail part fixed to an edge of an upper struc-
ture of construction equipment; an upper guardrail part
connected to an upper portion of the lower guardrail part;
and a connector disposed between the lower guardrail
part and the upper guardrail part to connect the lower
guardrail part and the upper guardrail part, the connector
allowing the upper guardrail part to move in a direction
of the lower guardrail part such that a height of the guard-
railincluding the upper guardrail part and the lower guard-
rail part is adjustable.

[0008] The connector may allow the upper guardrail
part to be held in a position in which the upper guardrail
part is erected over the lower guardrail part, and to pivot
to another position in which the upper guardrail part is
held to overlap the lower guardrail part.

[0009] The connector may include: a first hinge plate
having a bottom surface coupled to the lower guardrail
part; a second hinge plate overlapping the first hinge plate
and having a top surface coupled to the first hinge plate;
and a hinge shaft connected to the first hinge plate and
the second hinge plate, the hinge shaft allowing the sec-
ond hinge plate to pivot.

[0010] The connector may further include a fastening
member configured to fasten the first hinge plate and the
second hinge plate to each other when the second hinge
plate is laid on the first hinge plate.

[0011] The connector may include: a first bracket cou-
pled to an upper portion of the lower guardrail part; a
second bracket coupled to a lower portion of the upper
guardrail part and movably connected to the first bracket;
and fastening members each fastening the first bracket
and the second bracket to each other.

[0012] The first bracket may have a first fastening hole
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and a second fastening hole arranged in a longitudinal
direction thereof, one of the fastening members being
fastened to the first fastening hole, the other of the fas-
tening members being fastened to the second fastening
hole, the second bracket may have a third fastening hole
corresponding to the first fastening hole of the first brack-
et and a fourth fastening hole corresponding to the sec-
ond fastening hole of the first bracket, and the first fas-
tening hole of the first bracket may allow the one of the
fastening members to slide in a horizontal direction.
[0013] The connector may allow the upper guardrail
part to slide in a top-bottom direction with respect to the
lower guardrail part acting as a fixed shaft.

[0014] The connector may include: a first bracket con-
necting one side of the lower guardrail part and one side
of the upper guardrail part; and a second bracket con-
necting the other side of the lower guardrail part and the
other side of the upper guardrail part.

[0015] The first bracket may be welded to the lower
guardrail part and may be connected to the upper guard-
rail part using a bolt.

[0016] The first bracket may have a rail hole to guide
a movement of the bolt.

[0017] The rail hole may include a horizontal section,
a first vertical section extending from one end of the hor-
izontal section, and a second vertical section extending
from the other end of the horizontal section to be parallel
to and longer than the first vertical section.

[0018] The second bracket may be bolt-coupled to the
lower guardrail part and the upper guardrail part.

Advantageous Effects

[0019] Accordingtothe presentinvention, the guardrail
is provided with the connector allowing the upper guard-
rail part to move in the direction of the lower guardrail
part when the height of the guardrail is to be reduced. It
isthereby possible to easily adjustthe height of the guard-
rail depending on situations. This can consequently sat-
isfy the height limitations for maximum shipment in the
case that construction equipment is shipped on a freight-
er, so that a greater number of construction machines
can be shipped simultaneously. Unlike the conventional
guardrail formed of a single frame that must be detached
from construction equipment to satisfy the height limita-
tions in the case that construction equipment is shipped
onafreighter,itis possible to avoid adetachmentprocess
that would cause additional costs.

[0020] Thus, according to the present invention, it is
possible to reduce transportation costs for construction
equipment by easily adjusting the height of the guardrail.
[0021] In addition, according to the present invention,
in the case that the upper guardrail part must be erected
over the lower guardrail part, it is possible to fix the erect-
ed upper guardrail part using the connector, so that the
upper guardrail part is not shaken by vibrations created
during the operation of construction equipment, thereby
preventing noise. When an operator or mechanic holds
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or leans against the guardrail after having climbed con-
struction equipment to carry out work, the connectors or
the connector can reliably support the weight of the op-
erator or mechanic, thereby preventing any accidents re-
lated to the guardrail.

DESCRIPTION OF DRAWINGS
[0022]

FIG. 1 is a perspective view illustrating a guardrail
for construction equipment according to a first em-
bodiment of the present invention;

FIG. 2 is a side elevation view of FIG. 1;

FIG. 3 is a perspective view illustrating a folded po-
sition of the guardrail for construction equipment ac-
cording to the first embodiment of the present inven-
tion;

FIG. 4 is a side elevation view of FIG. 3;

FIG. 5 is a perspective view illustrating a guardrail
for construction equipment according to a second
embodiment of the present invention;

FIG. 6 is a front elevation view of FIG. 5;
FIG.7isapartially enlarged view of part"A" in FIG. 6;
FIG. 8 is a side elevation view of FIG. 5;

FIG.9is a partially enlarged view of part"B" in FIG. 8;
FIG. 10 is a perspective view illustrating a folded
position of the guardrail for construction equipment
according to the second embodiment of the present
invention;

FIG. 11 is a perspective view illustrating a guardrail
for construction equipment according to a third em-
bodiment of the present invention;

FIG. 12 is a front elevation view of FIG. 11;

FIG. 13 is a partially enlarged view of a connector of
the guardrail for construction equipment according
to the third embodiment of the present invention;
FIG. 14 is a perspective view illustrating a position
in which the upper guardrail part is slid toward the
lower guiderail in the guardrail for construction equip-
ment according to the third embodiment of the
present invention; and

FIG. 15 is a front elevation view of FIG. 14.

MODE FOR INVENTION

[0023] Hereinafter, reference will be made in detail to
a guardrail for construction equipment according to em-
bodiments of the present invention in conjunction with
the accompanying drawings.

[0024] In the following description of the disclosure,
detailed descriptions of known functions and compo-
nents incorporated herein will be omitted in the case that
the subject matter of the present disclosure is rendered
unclear by the inclusion thereof.

[0025] Asillustratedin FIG. 1to FIG. 4, a guardrail 100
for construction equipment according to a first embodi-
ment of the present invention is a safety structure dis-
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posed on an edge of an upper structure 10 of construction
equipment, for example, an excavator, to prevent an op-
erator or a mechanic from falling when the operator or
the mechanic is working on the upper structure 10 of the
excavator to refuel, repair, or maintain the excavator. In
this regard, a plurality of guardrails 100 for construction
equipment may be arranged in a line on an edge of the
upper structure 10 of the excavator and/or may be dis-
posed on both widthwise edges of the upper structure 10
of the excavator. That is, the guardrail 100 for construc-
tion equipment may be disposed on the entire edges of
the upper structure 10 to provide a safe working and
movement environment to the operator or the mechanic
who has climbed the upper structure 10. In addition, to
safely protect the operator or the mechanic, the guardrail
100 for construction equipment is formed such that the
top thereof is higher than the top of a cab that is highest
in the upper structure 10 of the excavator.

[0026] Accordingtothefirstembodimentof the present
invention, the guardrail 100 for construction equipment
is configured such that the height thereof is adjustable
to satisfy height limitations in the case of being shipped
on a freighter. In this regard, the guardrail 100 for con-
struction equipment according to the first embodiment of
the presentinvention includes a lower guardrail part 110,
an upper guardrail part 120, and connectors 130.
[0027] The lower guardrail part 110 is fixed to the edge
of the upper structure 10 of the excavator. Here, as illus-
trated in FIG. 1, the lower guardrail part 110 may be cou-
pledtothe upper structure 10 of the excavator using bolts.
The lower guardrail part 110 is comprised of a pair of
cylindrical bars arranged in the top-bottom direction to
be in parallel to each other. A horizontal bar 111 may be
provided between the pair of cylindrical bars of the lower
guardrail part 110 to connect and support the pair of cy-
lindrical bars.

[0028] The upper guardrail part 120 is connected to
the lower guardrail part 110 to be on top of the lower
guardrail part 110. Here, the upper guardrail part 120
according to the firstembodiment of the present invention
is connected to the top portion of the lower guardrail part
110 via the connectors 130 such that the upper guardrail
part120is able to pivotin one direction, i.e. in the direction
of the lower guardrail part 110. Due to this configuration,
the upper guardrail part 120 is erected on the lower
guardrail part 110 or overlaps the lower guardrail part
110, so that the height of the guardrail 100 can be ad-
justed. The upper guardrail part 120 is comprised of a
pair of vertical cylindrical bars and a horizontal cylindrical
bar, like the lower guardrail part 110. The vertical cylin-
drical bars are arranged in the top-bottom direction to be
in parallel to each other. The horizontal cylindrical bar is
disposed in the horizontal direction to connect the top
ends of the vertical cylindrical bars, such that the operator
or the mechanic can lean against or hold the horizontal
cylindrical bar. That is, the upper guardrail part 120 is
formed as a single cylindrical bar bent twice in the length
direction thereof. Here, the pair of vertical cylindrical bars
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of the upper guardrail part 120 are collinearly positioned
with the pair of vertical cylindrical bars of the lower guard-
rail part 110 in the top-bottom direction when the upper
guardrail part 120 is erected on the lower guardrail part
110.

[0029] According tothe firstembodimentof the present
invention, in the position in which the upper guardrail part
120 is erected on the lower guardrail part 110, the upper
guardrail part 120 can be fixed by the connectors 130.
When the erected upper guardrail part 120 is fixed by the
connectors 130, noise by the upper guardrail part 120
shaken by vibrations created during the operation of the
excavator can be prevented. In addition, when the oper-
ator or the mechanic holds or leans against the upper
guardrail part 120 after having climbed the upper struc-
ture 10 of the excavator to carry out work, the upper
guardrail part 120 can be reliably supported.

[0030] The connectors 130 are provided between the
lower guardrail part 110 and the upper guardrail part 120
to connect the lower guardrail part 110 and the upper
guardrail part 120. In addition, the connectors 130 allow
the upper guardrail part 120 to move in the direction of
the lower guardrail part 110, whereby the height of the
guardrail 100 defined by the lower guardrail part 110 and
the upper guardrail part 120 can be adjusted. According
to the first embodiment of the present invention, in the
case that an excavator is shipped on a freighter having
limitations on the height of cargo to be shipped thereon,
the connectors 130 allow the upper guardrail part 120 to
pivot in the direction of the lower guardrail part 110 to
overlap the lower guardrail part 110, whereby the height
of the guardrail 100 can be reduced. In addition, when
the operator or the mechanic has climbed the upperstruc-
ture 10 of the excavator, the connectors 130 allow the
upper guardrail part 120 to pivot in the opposite direction,
so that the upper guardrail part 120 is erected on the
lower guardrail part 110, to ensure the safety of the op-
erator or the mechanic. Here, the connectors 130 stop
the movement of the upper guardrail part 120 to ensure
that the erected structure is reliable when the upper
guardrail part 120 pivotably connected to the lower
guardrail part 110 by the connectors 130 is erected. That
is, the connectors 130 hold the upper guardrail part 120
in the erected position.

[0031] According tothe firstembodiment of the present
invention, each of the connectors 130 includes a first
hinge plate 131, a second hinge plate 132, and a hinge
shaft 133.

[0032] Here, the lower guardrail part 110 is coupled to
the bottom surfaces of the first hinge plates 131 (in the
drawing). Specifically, the first hinge plates 131 are cou-
pled to the top ends of the pair of cylindrical bars of the
lower guardrail part 110. In addition, the upper guardrail
part 120 is coupled to the top surfaces of the second
hinge plates 132. Specifically, the second hinge plates
132 are coupled to the bottom ends of the pair of cylin-
drical bars of the upper guardrail part 120.

[0033] The first hinge plate 131 and the second hinge
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plate 132 in each connector are connected to each other
via a hinge shaft 133. When the first hinge plate 131 and
the second hinge plate 132 are disposed to be laid on
each other in the top-bottom direction as illustrated in
FIG. 1, the upper guardrail part 120 is erected. Here, a
fastening member 134, such as a bolt, may be used to
fasten the first hinge plate 131 and the second hinge
plate 132 to each other to prevent the upper guardrail
part 120 from shaking when the second hinge plate 132
is laid on the first hinge plate 131, i.e. the upper guardrail
part 120 is erected on the lower guardrail part 110. In
addition, as illustrated in FIG. 3, when the second hinge
plate 132 coupled to the upper guardrail part 120 pivots
180° about the hinge shaft 133 such that the first and
second hinge plates 131, 132 are unfolded, the upper
guardrail part 120 overlaps the lower guardrail part 110.
[0034] Hereinafter, the operation of the guardrail for
construction equipment according to the first embodi-
ment of the present invention will be described.

[0035] Inthe case that an excavator having the guard-
rail 100 according to the first embodiment of the present
invention disposed on the upper structure 10 thereof is
to be shipped on a freighter, the upper and lower guardrail
parts 120 and 110 are folded to satisfy the height limita-
tions of the freighter. First, the fastening member 134 is
unfastened from the first hinge plate 131 and the second
hinge plate 132 laid on each other in the top-bottom di-
rection, so that the second hinge plate 132 can pivot
about the hinge shaft 133. Afterwards, the upper guard-
rail part 120 coupled to the second hinge plate 132 is
pivoted toward the lower guardrail part 110, so that the
upper guardrail part 120 overlaps the lower guardrail part
110. The upper guardrail part 120 pivoted toward the
lower guardrail part 110 as described above reduces the
height of the guardrail 100 in a corresponding manner,
whereby the height limitations of the freighter can be sat-
isfied in the case that the excavator is shipped on the
freighter.

[0036] After the transportation of an excavator has
been completed, when the upper guardrail part 120 is
pivoted in the opposite direction, the upper guardrail part
120 is erected on the lower guardrail part 110. After-
wards, when the fastening members 134 are fastened to
the first hinge plate 131 and the second hinge plate 132
laid on each other in the top-bottom direction, the upper
guardrail part 120 can be prevented from being pivoted
again or shaking.

[0037] As described above, it is possible to easily ad-
just the height of the guardrail 100 for construction equip-
ment according to the first embodiment of the present
invention depending on situations using the connectors
130 with which the lower guardrail part 110 and the upper
guardrail part 120 are hinge-coupled to each other.
[0038] Hereinafter, a guardrail for construction equip-
ment according to a second embodiment of the present
invention will be described with reference to FIG. 5 to
FIG. 10.

[0039] As illustrated in FIG. 5 to FIG. 10, the guardrail
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200 for construction equipment according to the second
embodiment of the present invention includes a lower
guardrail part 110, an upper guardrail part 120, and con-
nectors 230.

[0040] The components of the second embodiment of
the present invention are substantially identical to those
of the first embodiment of the present invention, except
for the structure of the connectors. The same compo-
nents will be designated with the same reference numer-
als, and descriptions thereof will be omitted.

[0041] Like the connectors 130 according to the first
embodiment of the presentinvention, the connectors 230
according to the second embodiment of the present in-
vention allow the upper guardrail part 120 to pivot toward
the lower guardrail part 110 to overlap the lower guardrail
part 110. When the upper guardrail part 120 is erected
over the lower guardrail part 110, the connectors 230 fix
the erected upper guardrail part 120.

[0042] In this regard, each of the connectors 230 in-
cludes a first bracket 231, a second bracket 234, and
fastening members 236. The first bracket 231 is coupled
to the upper portion of the lower guardrail part 110. The
second bracket 234 is coupled to the lower portion of the
upper guardrail part 120 and is movably connected to
the first bracket 231. The fastening members 236 fasten
the first bracket 231 and the second bracket 234 to each
other. Described in more detail, the first bracket 231 has
a first fastening hole 232 and a second fastening hole
233 which are arranged in the longitudinal direction there-
of. One of the fastening members 236 is fastened to the
first fastening hole 232, and the other of the fastening
members 236 is fastened to the second fastening hole
233. In addition, the second bracket 234 has a third fas-
tening hole (not shown) corresponding to the first fasten-
ing hole 232 of the first bracket and a fourth fastening
hole 235 corresponding to the second fastening hole 233
of the first bracket. Here, the first fastening hole 232 al-
lows the fastening member 236 to slide thereinto in the
horizontal direction. Due to this configuration, the fasten-
ing member 236 connected to the first fastening hole 232
of the first bracket and the third fastening hole (not shown)
of the second bracket is guided by the first fastening hole
232 to allow the upper guardrail part 120 to slide in the
horizontal direction while acting as a hinge shaft on which
the upper guardrail part 120 can pivot toward the lower
guardrail part 110. When the upper guardrail part 120
pivots after sliding in the horizontal direction as described
above, the upper guardrail part 120 does not interfere
with the lower guardrail part 110 during pivoting, whereby
the height of the guardrail 200 for construction equipment
can be more easily adjusted.

[0043] Hereinafter, the operation of the guardrail for
construction equipment according to the second embod-
iment of the present invention will be described.

[0044] Inthe case that an excavator having the guard-
rail 200 according to the second embodiment of the
present invention disposed on the upper structure (10 in
FIG. 1) thereof is to be shipped on a freighter, the upper
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and lower guardrail part 120, 110 are folded to satisfy
the height limitations of the freighter. First, the fastening
members 236 are unfastened from the second fastening
hole 233 of the first bracket 231 and the fourth fastening
hole 235 of the second bracket 236. Afterwards, the up-
per guardrail part 120 is drawn in the horizontal direction,
i.e. the direction away from the lower guardrail part 110,
so that the fastening members 236 connected to the first
fastening hole 232 of the first bracket 231 and the third
fastening hole (not shown) of the second bracket 234
and connected to the upper guardrail part 120 via the
second bracket 234 move along the slot-shaped first fas-
tening hole 232 in the horizontal direction, i.e. the direc-
tion away from the lower guardrail part 110. Afterwards,
when the upper guardrail part 120 is pivoted toward the
lower guardrail part 110, the upper guardrail part 120
freely overlaps the lower guardrail part 110 without inter-
fering with the lower guardrail part 110. Consequently,
the height of the guardrail 200 can be reduced, thereby
satisfying the height limitations of the freighter.

[0045] After the transportation of an excavator has
been completed, when the upper guardrail part 120 is
pivoted 180°, in the opposite direction, and is slid in the
direction of the lower guardrail part 110, the upper guard-
rail part 120 is erected over the lower guardrail part 110.
Afterwards, the fastening members 236 are fastened to
the second fastening hole 233 of the first bracket 231
and the fourth fastening hole 235 of the second bracket
234 aligned in response to the upper guardrail part 120
being erected, so that the upper guardrail part 120 can
be prevented from being pivoted again or shaking.
[0046] As described above, it is possible to easily ad-
just the height of the guardrail 200 for construction equip-
ment according to the second embodiment of the present
invention depending on situations using the connectors
230 with which the lower guardrail part 110 and the upper
guardrail part 120 are hinge-coupled to each other, like
the guardrail (100 in FIG. 1) for construction equipment
according to the first embodiment.

[0047] Hereinafter, a guardrail for construction equip-
ment according to a third embodiment of the present in-
vention will be described with reference to FIG. 11 to FIG.
15.

[0048] Asillustratedin FIG. 11to FIG. 15, the guardrail
300 for construction equipment according to the third em-
bodiment of the presentinvention includes a lower guard-
rail part 110, an upper guardrail part 120, and a connector
330.

[0049] The components of the third embodiment of the
present invention are substantially identical to those of
the first embodiment of the present invention, except for
the structure of the connectors. The same components
will be designated with the same reference numerals,
and descriptions thereof will be omitted.

[0050] Differently from the connectors (130 in FIG. 1)
according to the firstembodiment of the present invention
about which the upper guardrail part 120 pivots, the con-
nector 330 according to the third embodiment of the

10

15

20

25

30

35

40

45

50

55

present invention allows the upper guardrail part 120 to
slide in the vertical direction toward the lower guardrail
part 110, so that the height of the guardrail 300 can be
adjusted. That is, according to the third embodiment of
the presentinvention, the connector 330 allows the upper
guardrail part 120 to slide in the vertical direction, i.e. the
top-bottom direction, with respect to the lower guardrail
part 110 acting as a fixed shaft.

[0051] Inthisregard, the connector 330 includes a first
bracket 331 and a second bracket 334. The first bracket
331 is amember connecting one side of the lower guard-
rail part 110 to one side of the upper guardrail part 120.
The first bracket 331 is welded to the lower guardrail part
110 while being connected to the upper guardrail part
120 using a bolt 332. In addition, the second bracket 334
is amember connecting the other side of the lower guard-
rail part 110 to the other side of the upper guardrail part
120. The second bracket 334 is connected to the lower
guardrail part 110 and the upper guardrail part 120 using
bolts. According to the third embodiment of the present
invention, the first bracket 331 allows the upper guardrail
part 120 to slide, while the second bracket 334 holds the
upper guardrail part 120 through bolting connection. Spe-
cifically, when the upper guardrail part 120 is erected on
the lower guardrail part 110, the portions of the lower
guardrail part 110 and the upper guardrail part 120 to
which the first bracket 331 is connected are configured
to allow the upper guardrail part 120 to slide. This struc-
ture consequently allows the upper guardrail part 120 to
move. Here, when vibrations are applied to the guardrail
300 during the operation of construction equipment, the
upper guardrail part 120 may unintentionally move. In
this regard, according to the third embodiment of the
present invention, the second bracket 334 is provided on
the other sides of lower guardrail part 110 and the upper
guardrail part 120 to prevent the movement of the lower
guardrail part 110 and the upper guardrail part 120.
[0052] In addition, the first bracket 331 has a rail hole
333 guiding the movement of the bolt 332 fastened to
the upper guardrail part 120 to realize the sliding opera-
tion of the upper guardrail part 120. As illustrated in FIG.
13, the rail hole 333 is comprised of a horizontal section
a, a first vertical section b, and a second vertical section
c. The first vertical section b extends from one end of the
horizontal section a, while the second vertical section ¢
extends from the other end of the horizontal section a,
to be parallel to and longer than the first vertical section
b. Before the upper guardrail part 120 slides downwards,
i.e. before the bolt 332 slides downwards along the sec-
ond vertical section ¢, the horizontal section a allows the
upper guardrail part 120 to move away from the lower
guardrail part 110 so that the lower guardrail part 110
does not interfere with the upper guardrail part 120.
[0053] FIG. 13 illustrates the position of the bolt 332 in
the rail hole 333 when the height of the guardrail 300 is
greatest, due to the upper guardrail part 120 being erect-
ed on the lower guardrail part 110. That is, when the
upper guardrail part 120 is erected, the bolt 332 is located
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in the lowermost end of the first vertical section b, with
the downward movement thereof being stopped by the
first vertical section b.

[0054] In addition, as illustrated in FIG. 14 and FIG.
15, when the height of the guardrail 300 is adjusted to
be the lowest in response to the upper guardrail part 120
sliding downwards, the bolt 332 is located at the lowest
end of the second vertical section ¢ after having moved
along the first vertical section b, the horizontal section a,
and the second vertical section c. In this position, further
downward sliding movement is stopped by the second
vertical section c.

[0055] Hereinafter, the operation of the guardrail for
construction equipment according to the third embodi-
ment of the present invention will be described.

[0056] Inthe case that an excavator having the guard-
rail 300 for construction equipment according to the third
embodiment of the present invention disposed on the
upper structure (10 in FIG. 10) thereof is shipped on a
freighter, the upper guardrail part 120 is moved down-
wards to satisfy the height limitations of the freighter.
First, the bolt fastened to the upper guardrail part 120
through the second bracket 334 is unfastened (i.e. the
upper fastening bolt in the drawing), so that the upper
guardrail part 120 is movable. Afterwards, the bolt 332
passing through the first bracket 331 and fastened to the
upper guardrail part 120 is moved sequentially through
the first vertical section b, the horizontal section a, and
the second vertical section c of the rail hole 333 by moving
the upper guardrail part 120. This changes the position
of the upper guardrail part 120 to partially overlap the
lower guardrail part 110, so that the height of the upper
guardrail part 120 is reduced by the difference between
the length of the second vertical section ¢ and the length
of the first vertical section a. This can consequently re-
duce the height of the guardrail 300, thereby satisfying
the height limitations of the freighter. In this position, the
second bracket 334 is pivoted, using the bolt fastened to
the lower guardrail part 110 through the second bracket
334 (i.e. the lower fastening bolt in the drawing) as the
pivot shaft, and then the upper guardrail part 120 is re-
fastened to the second bracket 334 using the bolt, so that
the upper guardrail part 120 that is slid toward the lower
guardrail part 110 can be reliably fixed.

[0057] After the transportation of an excavator has
been completed, the upper guardrail part 120 is unfas-
tened from the second bracket 334, to which the upper
guardrail part 120 has been bolt-fastened, and then is
moved so that the bolt 332 moves sequentially along the
paths of the second vertical section c, the horizontal sec-
tion a, and the first vertical section b of the rail hole 333.
Consequently, the upper guardrail part 120 is erected on
the lower guardrail part 110, so that the height of the
guardrail 300 is the greatest. Afterwards, the second
bracket 334 is pivoted, using the bolt fastened to the lower
guardrail part 110 through the second bracket 334 as the
pivot shaft, and then the upper guardrail part 120 is fas-
tened to the second bracket 334 using the bolt. This can
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consequently prevent the upper guardrail part 120 from
shaking and moving out of the first vertical section b or
pivoting about the bolt 332.

[0058] As described above, according to the third em-
bodiment of the present invention, it is possible to easily
adjust the height of the guardrail 300 for construction
equipment using the connector 330 allowing the upper
guardrail part 120 to slide toward the lower guardrail part
110.

[0059] As set forth above, in the guardrail 100, 200, or
300 for construction equipment according to the exem-
plary embodiments, the connectors 130 or 230 or the
connector 330 allow the upper guardrail part 120 to pivot
or slide toward the lower guardrail part 110. Accordingly,
when construction equipment is shipped on a freighter
having height limitations on maximum shipment heights,
the guardrail 100, 200, or 300 can satisfy the height lim-
itations, so that a greater number of construction ma-
chines can be shipped simultaneously, thereby reducing
transportation costs.

[0060] Inaddition, in the case of the guardrail 100, 200,
or 300 for construction equipment according to the ex-
emplary embodiment, when the upper guardrail part 120
is erected over the lower guardrail part 110, itis possible
to fix the upper guardrail part 120 using the connectors
130 or 230 or the connector 330, thereby preventing the
upper guardrail part 120 from shaking during the opera-
tion of construction equipment.

[0061] The foregoing descriptions of specific exempla-
ry embodiments of the present disclosure have been pre-
sented with respect to the drawings. They are notintend-
ed to be exhaustive or to limit the present disclosure to
the precise forms disclosed, and obviously many modi-
fications and variations are possible for a person having
ordinary skill in the art in light of the above teachings.
[0062] It is intended therefore that the scope of the
present disclosure not be limited to the foregoing embod-
iments, but be defined by the Claims appended hereto
and their equivalents.

Claims
1. A guardrail for construction equipment comprising:

a lower guardrail part fixed to an edge of an up-
per structure of construction equipment;

an upper guardrail part connected to an upper
portion of the lower guardrail part; and

a connector disposed between the lower guard-
rail part and the upper guardrail part to connect
the lower guardrail part and the upper guardrail
part, the connector allowing the upper guardrail
part to move in a direction of the lower guardrail
part such that a height of the guardrail including
the upper guardrail part and the lower guardrail
part is adjustable.
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The guardrail of claim 1, wherein the connector al-
lows the upper guardrail part to be held in a position
in which the upper guardrail part is erected over the
lower guardrail part, and to pivot to another position
in which the upper guardrail part is held to overlap
the lower guardrail part.

The guardrail of claim 2, wherein the connector com-
prises:

a first hinge plate having a bottom surface cou-
pled to the lower guardrail part;

a second hinge plate overlapping the first hinge
plate and having a top surface coupled to the
first hinge plate; and

a hinge shaft connected to the first hinge plate
and the second hinge plate, the hinge shaft al-
lowing the second hinge plate to pivot.

The guardrail of claim 3, wherein the connector fur-
ther comprises a fastening member configured to
fastenthefirsthinge plate and the second hinge plate
to each other when the second hinge plate is laid on
the first hinge plate.

The guardrail of claim 2, wherein the connector com-
prises:

a first bracket coupled to an upper portion of the
lower guardrail part;

a second bracket coupled to a lower portion of
the upper guardrail part and movably connected
to the first bracket; and

fastening members each fastening the first
bracket and the second bracket to each other.

The guardrail of claim 5, wherein

the first bracket has a first fastening hole and a sec-
ond fastening hole arranged in a longitudinal direc-
tion thereof, one of the fastening members being fas-
tened to the first fastening hole, the other of the fas-
tening members being fastened to the second fas-
tening hole,

the second bracket has a third fastening hole corre-
sponding to the first fastening hole of the first bracket
and afourth fastening hole corresponding to the sec-
ond fastening hole of the first bracket, and

the first fastening hole of the first bracket allows the
one of the fastening members to slide in a horizontal
direction.

The guardrail of claim 1, wherein the connector al-
lows the upper guardrail part to slide in a top-bottom
direction with respect to the lower guardrail part act-
ing as a fixed shaft.

The guardrail of claim 7, wherein the connector com-
prises:
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10.

1.

12.

a first bracket connecting one side of the lower
guardrail part and one side of the upper guardrail
part; and

a second bracket connecting the other side of
the lower guardrail part and the other side of the
upper guardrail part.

The guardrail of claim 8, wherein the first bracket is
welded to the lower guardrail part and is connected
to the upper guardrail part using a bolt.

The guardrail of claim 9, wherein the first bracket
has a rail hole to guide a movement of the bolt.

The guardrail of claim 10, wherein the rail hole com-
prises a horizontal section, a first vertical section ex-
tending from one end of the horizontal section, and
a second vertical section extending from the other
end of the horizontal section to be parallel to and
longer than the first vertical section.

The guardrail of claim 8, wherein the second bracket
is bolt-coupled to the lower guardrail part and the
upper guardrail part.
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